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(57) In the present invention, an identification code 
representing that a playing card constitutes a prescribed 
group is given to the playing card in order to discover 
an abnormal playing card mingled in with genuine play- 
ing cards for illicit purposes. The identification code is 
read from each of a plurality of playing cards constituting 
the prescribed group so as to determine whether the 
playing card is a genuine playing card or an abnormal 
playing card. The identification code may be provided 
on the playing card in a condition invisible to the human 
eye under normal usage conditions. 
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Description 

Technical Field 

[0001] The present invention relates to a technique to 
inspect (discern) whether or not an abnormal card not 
constituting a prescribed group is included in a group of 
playing cards. 

Background Art 

[0002] In a playing room of a casino, a plurality of play- 
ing corners are set up and games are played by playing 
cards in each corner. In such a casino, a proprietor mon- 
itors the games for any illicit game. A player may engag- 
es in an illicit game by tampering with cards or bringing 
into the game playing cards prepared by the player. 
[0003] Conventionally, the cards are inspected man- 
ually in orderto find such illicit playing cards. Concretely, 
by confirming the suit (spades, hearts, diamonds and 
clubs) and rank (A, 2, 10, J ; Q, K) of playing cards 
constituting a deck, whether or not an illicit card is min- 
gled in with the deck of cards is discerned. 
[0004] The above conventional inspection method is 
able to discover an illicit act conducted in games in 
which a certain deck of cards is used, if an illicit card is 
only mingled in the deck of cards, or a card is only re- 
moved from the deck of cards. However, when an illicit 
card is mingled in a deck of cards and a genuine card 
corresponding to the illicit card, that is, the card of same 
suit and rank as the illicit card, is removed from the deck 
of card, the illicit act conducted in the game in which the 
deck of cards in question is used cannot be discovered. 
Ordinarily, the illicit card is visually almost identical to 
other cards. 

[0005] Also, with the manual inspection, there is a 
problem of increase in personal expense as well as 
slowing down in work speed. Furthermore, there is a 
possibility that a person who performs the inspection 
work himself will performs illicit acts and a problem of 
low reliability of the inspection. 

[0006] Especially, due to improvement of quality of the 
playing cards, as the cards can be used for a long time, 
for example, for about two weeks, the number of inspec- 
tions for the purpose of reusing the used playing cards 
is increased, and improvement of its workability and re- 
liability and cost reduction become a major problem. 
[0007] Thus, the purpose of the present invention is 
to provide an inspection technique for playing cards ca- 
pable of determining whether or not an illicit card is min- 
gled in a deck of cards, and also for the purpose of pro- 
viding playing cards preferably used in the inspection. 
The purpose of the present invention is also particularly 
to provide an inspection technique capable of properly 
discovering an illicit card that appears to be a proper 
card on ordinary viewing, and to provide playing cards 
preferably used in the inspection technique. 
[0008] Furthermore, the purpose of the present inven- 



tion is to suppress personnel expense and to improve 
work speed in the inspection of playing cards, or to im- 
prove the reliability of inspection. 

5 Disclosure of Invention 

[0009] In orderto accomplish the above purposes, the 
inspection apparatus covered by the present invention 
is an inspection apparatus for inspecting playing cards, 

10 comprising a code reader for reading out an identifica- 
tion code which is the identification provided on playing 
cards representing a prescribed deck, to yield readout 
data, and a determination device for determining wheth- 
er or not an abnormal playing card not constituting a pre- 

15 scribed group of a plurality of playing cards is included. 
[0010] With this inspection apparatus, a playing card 
brought in by a dishonest player as an illicit card is iden- 
tified as the abnormal card. Moreover, in the present in- 
vention, the read out includes all processes to recognize 

20 the content of the identification code such as to electro- 
magnetically read the identification code provided mag- 
netically in the playing card in addition to optically read 
out the identification code that appears as an image. 
[0011] If this inspection apparatus is introduced in a 

25 casino which uses a playing card provided with different 
identification codes for each prescribed group consist- 
ing of one deck or a plurality of decks of cards, when the 
illicit card is mingled in a plurality of playing cards be- 
longing to the prescribed group, a manager of the casino 

30 is able to recognize a set of cards in which the illicit card 
is mingled, as an abnormal set. Especially, when a dis- 
honest player steals a playing card used on a table and 
uses the card illicitly on a different table, the mingling of 
the abnormal card that cannot be determined only by its 

35 design, can be discovered by reading the identification 
code. 

[001 2] In the present invention, all playing cards clas- 
sified by the identification code may not be inspected by 
a single inspection. For example, when an identification 

40 code is assigned to a group comprising 1 ,000 decks of 
card, only a few decks of card may be subjected to the 
inspection. In such a case, if an abnormal playing card 
which does not constitute the group in a plurality of play- 
ing cards is subjected to the inspection, the abnormal 

45 card will be discovered. 

[001 3] By this inspection apparatus, the workability of 
inspection of the playing card is improved as well as its 
reliability, leading to further reduction of cost. 
[0014] Preferably, the identification code is estab- 

50 lished on the playing card in a condition invisible to the 
human eye under the normal usage conditions. 
[001 5] With this method, without obstructing the orig- 
inal use of the playing card, the determination by the 
identification code of mingling of the abnormal card be- 

55 comes possible. That is to say, on the front face of a 
playing card, only an inscription of the kind comprising 
the suits and ranks, and the reverse face showing a de- 
sign appearing to be a conventional normal playing 
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card, that is, a playing card appearing to be totally iden- 
tical to the naked eye, which does not constitute a group 
may be utilized. As a result, casino players can utilize 
the playing card without any sense of incongruity and 
the casino proprietor would be able to easily introduce 
this technology. 

[0016] Moreover, the condition invisible to human vi- 
sion under normal usage condition, means, forexample, 
a condition in which the identification code is printed by 
special ink on the face of the playing card which can be 
seen by the human eye only when exposed to pre- 
scribed light, or a condition wherethe identification code 
is given as magnetic information on the playing card. 
[0017] Preferably, the above determination device 
comprises a light source to shine prescribed light on a 
playing card, and the above identification code becomes 
readable by the code reading device upon receiving the 
prescribed light. 

[0018] Preferably, the above inspection apparatus is 
further equipped with an alarm device for reporting the 
determination result by the determination device. 
[0019] In this way, an operator of the inspection ap- 
paratus is able to easily learn that an abnormal card is 
mingled in a plurality of inspected playing cards. As the 
means of alarm, it may be something catching the eye 
of the operator (for example, reporting by monitor indi- 
cation) or the ear (for example, reporting by buzzing 
sound), or noticeable by other sensory organs. 
[0020] Preferably, the inspection apparatus further 
comprises the suit indication readout device for reading 
out the suit indication of a playing card, andthe reporting 
device is a monitorfor indicating a result of the determi- 
nation, and reporting the suit of the abnormal playing 
card by indicating on the monitor the suits read out by 
the above suit indication readout device. 
[0021] In this way, the operator of the inspection ap- 
paratus is able to visually recognize that the abnormal 
playing card is mingled. 

[0022] Preferably, the determination device deter- 
mines that the abnormal playing card, which does not 
constitute the prescribed group, is included in the plu- 
rality of playing cards when the code readout device 
cannot read out the identification code of either one of 
the plurality of playing cards. 

[0023] In this way, if a dishonest player brings in from 
outside a playing card without the identification code, 
that is, an illicit playing card brought in from outside of 
thecasino, this can be determined as the abnormal play- 
ing card. 

[0024] Preferably, the above inspection apparatus 
further comprises a normal identification code memory 
device for storing the normal identification code corre- 
sponding to the prescribed group, and the determination 
device compares the identification code read out by the 
code readout device with the normal identification code 
stored in the normal identification code memory device, 
and when the identification code and the normal identi- 
fication code do not match, determines that an abnormal 



playing card which does not constitute the prescribed 
group is included in the plurality of playing cards. 
[0025] With this inspection apparatus, the normal 
identification code which is a reference standard is first 
5 specified, and depending on whether or not the plurality 
of playing cards under inspection match the specified 
normal identification code, the determination of the ab- 
normal playing card is made. 

[0026] Preferably, the memory device stores the iden- 
10 tification code read out by the code readout device as 
the normal identification code. 

[0027] According to this inspection apparatus, the 
code readout device may be used concurrently with 
means for specifying the normal identification code to 

15 simplify the structure of the apparatus, in addition to use 
it as means for reading out the identification code from 
the playing card subject to inspection. 
[0028] Preferably, the identification code stored as the 
normal identification code is the most numerous identi- 

20 fication code among identification codes read out from 
the plurality of playing cards. 

[0029] In this apparatus, the most numerous identifi- 
cation codes will bethe normal identification code as the 
standard. Therefore, even if the operator of the inspec- 
ts tion apparatus does not recognize the normal identifica- 
tion code, regarding a plurality of playing cards, the op- 
erator is able to determine whether or not any abnormal 
playing card exists. That is, at the time of implementing 
the inspection, there is no necessity to recognize in ad- 
30 vance the normal identification code on the subjected to 
inspection. 

[0030] Preferably, the identification code stored as the 
normal identification code is the identification code 
which is readout at first regarding the plurality of playing 
35 cards. 

[0031] It is assumed that a majority of the plurality of 
playing cards which are subjected to identification will 
be normal playing cards, and the identification code 
which is readout initially may be considered as the nor- 
40 mal identification code. 

[0032] If an abnormal playing card is readout at first 
and made the normal identification code, a playing card 
which should actually be normal may be determined to 
be an abnormal playing card. However, even in such a 
45 case, it may be determined ultimately that there is a 
playing card illegitimately mingled in with the plurality of 
playing cards which are subjected to inspection. 
[0033] Furthermore, if the identification code which is 
read at first and stored as the normal identification code 
50 is made the identification code read from a sample card 
different from the plurality of playing cards, the above 
problem would be resolved. 

[0034] Preferably, the above inspection apparatus 
comprises an input device for the operator to input the 
55 identification code, and the identification code to be 
stored as the normal identification code is the identifica- 
tion code input from the input device. 
[0035] Preferably, the prescribed group is composed 
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of a plurality of decks, and the plurality of decks have 
respectively different normal identification codes, and in 
case that the identification code readout by the code re- 
adout device does not match any of above respective 
codes, the determination device may determine that an 
abnormal playing card which does not constitute the 
prescribed groups is included in the plurality of playing 
cards. 

[0036] Several decks of playing card may be used as 
one set. In such a case, according to the present inspec- 
tion apparatus, each deck may have a different identifi- 
cation code. For example, even if a plurality of playing 
cards subject to inspection consist of 4 decks, and the 
identification code differs for each deck, these 4 identi- 
fication codes are all treated as normal identification 
codes, and a card which does not have any of these four 
identification codes may be determined to be an abnor- 
mal playing card. 

[0037] Preferably, by comparing identification codes 
respectively read out from plural playing cards by the 
code readout device, the determination device deter- 
mines that an abnormal playing card which does not 
constitute the prescribed group is included in the plural- 
ity of playing cards. 

[0038] Using this inspection apparatus, it can be de- 
termined that an abnormal card is mingled, except when 
the identification code of a plurality of playing cards 
which are subjected to inspection are matched. 
[0039] Preferably, the inspection apparatus further 
comprises a pick out means for picking out the abnormal 
playing card which does not constitute the prescribed 
group. 

[0040] As a result, it is possible to confirm which play- 
ing card is the mingled abnormal playing card. 
[0041] Preferably, the means for picking out the ab- 
normal playing card picks outthe abnormal playing card 
by placing the abnormal card, for which the read out by 
the readout device is finished, is arranged at a different 
place from other playing cards. 

[0042] With this inspection apparatus, the abnormal 
playing card can be picked out easily. 
[0043] Preferably, the inspection apparatus compris- 
es a transporting device for sending the plurality of play- 
ing cards in order to the code readout device, and the 
pick out means picks out the abnormal playing card by 
stopping the motion of the transporting device when the 
determination device determines that the abnormal 
playing card is included. 

[0044] With this inspection apparatus, the abnormal 
card may be easily picked out and the time used for the 
inspection may be shortened. 

[0045] Preferably, the above inspection apparatus 
further comprises a design readout device for reading 
the design appearing on the plurality of playing cards, 
and the determination device further determines, based 
on the design read out by the design readout device, 
thatthe abnormal playing card which does not constitute 
the prescribed group is included in the plurality of play- 



ing cards. 

[0046] With this inspection apparatus, since mingling 
of the abnormal card is determined by the identification 
code and design, the same identification code may be 

5 allocated to playing cards of different design. 

[0047] Preferably, the above inspection apparatus 
further comprises a suit indication readout device for 
reading the suit indication of a playing card indicated on 
a reverse side of a side where the design is indicated, 

10 and the code readout device, the design readout device, 
and the suit indication readout device are a common re- 
adout device, and comprises a mirror reflecting the de- 
sign or the suit indication toward the common readout 
device. 

15 [0048] With this apparatus, since it comprises the mir- 
ror, both the design and suit indication that actually ap- 
pear on separate sides can be read by the common re- 
adout device. Thus, it is not necessary to provide a sep- 
arate readout device to read each side and simplifying 
20 and cost reduction of the apparatus structure can be 
achieved. Moreover in that case, the identification code 
may be provided on either side of the playing card. 
When the identification code cannot be read directly by 
the common image device, this identification code may 
25 be read by the mirror. 

[0049] Preferably, the above inspection apparatus 
comprises a stacker for stacking the plurality of playing 
cards and at least one pair of rollers, and further com- 
prises a carrying device for orderly carrying of playing 
30 cards stacked in the stacker by the pair of rollers to a 
position opposite to the common readout device. The 
mirror reflects the design or suit indication toward the 
common readout device on the free edge side of the 
playing cards held by the pair of rollers. 
35 [0050] With this structure, the apparatus can be min- 
iaturized. 

[0051] For the purpose of accomplishing above ob- 
jective, the playing card covered by the present inven- 
tion is given information on the identification code which 
40 is identifiable by an identification devise and represent- 
ing a group to which the playing card belongs, which 
cannot be seen by human vision under normal usage 
condition. 

[0052] With this playing card, although under normal 
45 usage conditions the playing card itself cannot be dis- 
cerned from a conventional playing card by a person, 
when an abnormal playing card is mingled in a group of 
playing cards, the mingling of such an abnormal card 
can be determined from the use of a prescribed identi- 
50 fication device. Therefore, a casino in which this playing 
card is used, is able to, for example, discoverthat a play- 
ing card is brought into a game illegitimately from an- 
othertable without giving a sense of incongruity orcaus- 
ing any trouble to utilizers (players in casino). Also, ac- 
55 cording to this playing card, even it there are plurality of 
playing cards of the same design with all suits and ranks, 
if an abnormal card is included therein, it can be deter- 
mined. Regarding this point, compared with an inspec- 
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tion apparatus which merely determines whether or not 
the suits and ranks are all in order, a more skillful illegit- 
imate act, that is, an illegitimate act of not only mingling 
an illegitimate card but also removing a legitimate card 
of the same suit and rank can be discovered. 
[0053] Preferably, there are at least two of the identi- 
fication codes for the above playing card, and these two 
identification codes are in point symmetry as to be at the 
center of a playing card. 

[0054] By making it in such structure, the identification 
code is identified at the designated position of the play- 
ing card irrespective of which way up the playing card 
is facing. Moreover, if there are at least two identification 
codes, the third identification code not related to the 
point symmetry may be established, or two other iden- 
tification codes in a position of point symmetry may fur- 
ther be established. 

[0055] Preferably, in the above playing card, the iden- 
tification code is printed using paint which becomes vis- 
ible under the prescribed light. 

[0056] There are many methods of providing informa- 
tion for an identification code on the playing card, but 
the method of printing it with such paint is one method 
to keep the manufacturing cost as low as possible. 
[0057] Preferably, in the above playing card, the iden- 
tification code may be printed using a bar code. 
[0058] With this construction, the readout of the iden- 
tification code becomes easy and reliable. 
[0059] Preferably, in the above playing card, the iden- 
tification code is printed at a position not overlapping the 
suit indication of the playing card. 
[0060] With this construction, when the identification 
code is to be read, the identification code and suit indi- 
cation may be read clearly. 

[0061] Preferably, in the above playing card, the iden- 
tification code comprises information inherent to the 
group and information on manufacturing date of that 
group. 

[0062] With this construction, if information of the 
same group is given to a group having different manu- 
facturing date, the identification code as a whole repre- 
sents a specific group. 

[0063] Preferably, in the above playing card, the iden- 
tification code comprises the casino information inher- 
ent to the casino where the playing card is used. 
[0064] Also, for the purpose of accomplishing the 
above objective, the inspection method covered by the 
present invention is an inspection method for inspecting 
several playing cards, having a process to read the iden- 
tification code provided on the playing cards as a code 
to represent its group, and a process to determine that, 
as a result of the above read out, an abnormal playing 
card which does not constitute the prescribed group is 
included in several playing cards covered by the inspec- 
tion. 



Brief Explanation of Drawings 
[0065] 

5 Fig. 1 is a general view of a playing card in a con- 

dition where ultraviolet light is not irradiated (normal 
usage conditions). 

Fig. 2 is a general view of a playing card in Fig. 1 
where ultraviolet light is irradiated. 

10 Fig. 3 is a general view of another example of a play- 
ing card in a condition where ultraviolet light is not 
irradiated (normal usage conditions). 
Fig. 4 is a general view of a playing card in Fig. 3 
where ultraviolet light is irradiated. 

15 Fig. 5 is a drawing showing an example of the infor- 

mation contained in the playing card. 
Fig. 6 is a general side view drawing showing the 
first embodiment of the inspection apparatus. 
Fig. 7 is a general plane drawing of the inspection 

20 apparatus of Fig. 6. 

Fig. 8 is a block drawing showing the functional 
structure of the inspection apparatus. 
Fig. 9 is a flow chart of a first embodiment of the 
inspection process. 

25 Fig. 1 0 is a flow chart of the first embodiment of the 
normal identification code specific process. 
Fig. 1 1 is a flow chart of the first embodiment of the 
determination process. 

Fig. 1 2 is a drawing showing the first indication ex- 
30 ample of the operation panel. 

Fig. 1 3 is a flow chart of the second embodiment of 

the normal identification code specific process. 

Fig. 1 4 is a drawing showing the second indication 

example of the operation panel. 
35 Fig. 1 5 is a flow chart of the third embodiment of the 

normal identification code specific process. 

Fig. 1 6 is a drawing showing the third indication ex- 
ample of the operation panel. 

Fig. 1 7 is a flow chart of the second determination 
40 process. 

Fig. 1 8 is a flow chart of the fourth embodiment of 

the normal identification code specific process. 

Fig. 19 is a flow chart of the third embodiment of the 

determination process. 
45 Fig. 20 is a drawing showing the fourth indication 

example of the operation panel. 

Fig. 21 is a flow chart of the second embodiment of 

the second inspection process. 

Fig. 22 is a general side view drawing showing the 
50 second embodiment of the inspection apparatus. 

Fig. 23 is a general side view drawing showing the 

third embodiment of the inspection apparatus. 

Fig. 24 is a general side view drawing showing the 

fourth embodiment of the inspection apparatus. 
55 Fig. 25 is a conceptual drawing of a determination 

process for a playing card. 

Fig. 26 is a conceptual drawing of a determination 
process for a playing card. 
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Fig. 27 is a conceptual drawing of a determination 
process for a playing card. 

Best Mode of Embodying the Invention 

[0066] The preferred embodiments of the present in- 
vention will be explained with reference to the drawings. 

[A playing card] 

[0067] Fig. 1 is a general drawing of the front side of 
a playing card under normal usage conditions. Fig. 2 is 
a general view when ultraviolet light is irradiated as a 
special ray on the playing card of Fig. 1 . The front side 
of a playing card 10 is provided with an identification 
code recording section 11 in which the identification 
code is recorded in a condition which cannot be seen 
by human vision under the normal usage conditions, 
and a suit indication section 12 which indicates any of 
spades, hearts, diamonds and clubs, and A, 2, ... 1 0, J, 
Q, and K as the rank (value). 

[0068] In the present specification and claims, the 
"suit" means the suit and rank of the playing card, and 
"suit indication" means the indication indicating the suit 
and rank appearing on the front side of the playing card. 
Also, the "design" means the design appearing on the 
back of the playing card. Playing cards forming one deck 
have different suit indications on their respective faces 
but the design on the back is same. In a normal playing 
card game, only one deck is used, but in a casino, a 
game is played by using a plurality of decks of the same 
design. 

[0069] The identification code recording section 11 is 
provided at the edge in a lengthwise direction of the 
playing card. On the identification code recording sec- 
tion 11, a barcode 110 is provided as an identification 
code. The bar code 1 1 0 is printed on a playing card 1 0 
using ink which develops color under ultraviolet light 
which can be seen by the naked eye when ultraviolet 
light is irradiated. 

[0070] Also, as depicted in Fig. 1, the identification 
code recording section 11. is provided at a place not 
overlapping the suit indication section 12. Moreover, as 
depicted in Fig. 1 and Fig. 2, the playing card indicates 
the suit by using suit marks in the number of ranks the 
same as the conventional playing card. It is possible to 
use this as the suit indication section. 
[0071] Fig. 3 is a general view of normal usage con- 
ditions of a front side of the playing card of other exam- 
ples. Fig. 4 is a general view when ultraviolet light is ir- 
radiated on the playing card of Fig. 3. In examples of 
Fig. 3 and Fig. 4, the identification code recording sec- 
tion 11 is provided near both long sides of the playing 
card 1 0. On the playing card 1 0, two bar codes 1 1 0 are 
printed on both edges in the direction of a short side of 
the playing card. 

[0072] There are two identification code recorded 
sections 11 at positions of point symmetry in relation to 



the center of the playing card 10, and the same identi- 
fication code is used at both identification code record- 
ing sections 11 . 

[0073] If the identification code recording section 11 
5 is provided at one place, at the time of carrying out in- 
spection using the inspection apparatus as explained 
later, the direction of a plurality of playing cards having 
upper and lowersides differentfrom each other must be 
arranged in order so as to make the position of single 
10 identification codes at a prescribed position. Such work 
is complicated. Also, the identification code cannot be 
seen under the normal usage conditions, and it is diffi- 
cult to arrange the position of a single identification code 
in order. Furthermore, as there are playing cards with a 
15 design without distinction of up and down (for an exam- 
ple, four diamonds), the direction of the playing card 
cannot be placed in order relying on the design of the 
playing card. 

[0074] Against the above, for playing cards with only 
20 a single identification code, it is possible to read two 
places of the playing card, at one of which the identifi- 
cation code exists (which can always be read only from 
one of the sides), and to adopt the identification code 
which can be read, but this is not preferable as the struc- 
25 ture of the inspection apparatus becomes complicated. 
[0075] With the playing card 1 0 indicated in Fig. 3 and 
Fig. 4, two identification codes 110 are provided at po- 
sition of point symmetry in relation to the center of the 
playing card. In this way, regardless of whether each of 
30 the playing cards to be inspected is facing either up or 
down , the inspection apparatus is able to discover the 
identification code at the prescribed position. According 
to this structure, there is an advantage of being able to 
perform the inspection based on the readout of identifi- 
es cation code without complicating the inspection work or 
without complicating the inspection apparatus. 
[0076] In addition to two identification codes at the po- 
sitions of point symmetry, the same identification code 
may further be provided at a different position, or anoth- 
40 er pair of two identification codes may further be provid- 
ed at the positions of point symmetry . 
[0077] In the case of reading out the bar codes 110 
and 110 using the inspection apparatus, when both 
codes are read out, and even if one of them is unread- 
45 able and the other is readable, it may be determined that 
the card is a normal card. Also, when the content of a 
code comprising the bar code is large, the bar code is 
printed by dividing the code in two places, or alternately 
both code data may be one data. 
50 [0078] The identification code may be printed using 
ink which becomes visible by ultraviolet light or other ink 
such as ink which becomes visible by infrared light. Fur- 
ther, in the above example, the barcode is printed using 
ink which is not visible to the human eye under the nor- 
55 mal usage conditions, but this is not limiting and the bar 
code may be printed using ink visible to human vision 
under the normal usage conditions. When the bar code 
110 is printed using such visible ink, it does not affect 
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the game itself although there is a sense of incongruity. 
This is effective the card can be made at a cheap price. 
[0079] When the identification code is provided elec- 
tro mag netically, the magnetized portion may appear in 
black on the playing card. In such a case, a person may 
visually judge that a sort of identification code is being 
used underthe normal usage conditions, but cannot see 
whatthe identification code is. That is to say, with human 
vision, the magnetized portion to which information of 
identification code is applied and the magnetized portion 
to which information of other identification code is ap- 
plied cannot be distinguished. Such a condition is the 
condition "which cannot be seen by human vision under 
normal usage conditions". 

[0080] Also, in addition to the example of Fig. 1 
through Fig. 4, the identification code recording section 
11 , may be provided on the reverse side of the playing 
card 10. Furthermore, by applying information of an 
identification code to an IC chip incorporated in the play- 
ing card, the identification code section 11 may be es- 
tablished in the playing card 11 . 

[0081] The identification code may be comprised by 
numerical figures or marks, and not only by the barcode, 
and they may also be used in a mixed manner. 
[0082] Fig. 5 is a figure representing the information 
contained in the playing card 10. Each playing card 10 
has. as information contained therein, the identification 
code information 1 1 0 J representing the group to which 
the playing card belongs, the suit information 12J rep- 
resenting the suit of that playing card, and the design 
information 13J representing the design of the playing 
card. When one deck of playing cards constitutes one 
group, the identification code information 1 1 0 J repre- 
senting a group differs for each deck, and when plural 
decks of playing cards constitute one group, the identi- 
fication code information 1 1 0J representing the group is 
common to plural decks constituting the group. 
[0083] The identification code information 1 1 0 J con- 
sists of the group code information 1101 assigned inher- 
ently to the group to which the playing card 1 0 belongs, 
manufacturing date code information 1102, manufactur- 
er code information 1103, casino code information 1104 
and manufacturing lot code information 1105. 
[0084] Here, the group code 1101 is commonly as- 
signed to, for example, 100 decks or 1,000 decks of 
playing cards, or assigned inherently to each deck. That 
is to say, a group may, for example, consist of 1 ,000 
decks, or one deck. 

[0085] Furthermore, at an actual inspection, as de- 
scribed later, for an example, one deck, 4 decks or 8 
decks of playing cards are subject to inspection, and the 
plurality of playing cards subject to inspection do not al- 
ways coincide with the group classified by the identifi- 
cation code. For example, when the common identifica- 
tion code is assigned to 1 , 000 decks of playing cards, 
only 8 decks out of 1 ,000 decks are subjectto inspection 
as a group. Also, when an inherent identification code 
is assigned to one deck of playing cards, there may be 



a case in which four decks of playing cards with different 
identification codes are subject to the inspection as one 
group. In either case, the inspection based on the iden- 
tification code is possible using the inspection process 

5 that will be described later. 

[0086] As for the group code information 1101 , at least 
in the same manufacturing date code, they are group 
codes wherein each group has a different group code. 
In this way, forthe identification code overall, an inherent 

10 code is assigned to that group. 

[0087] As to the suit information 12J, it consists of the 
suit information 121 and rank information 122 included 
in the suit indication section 1 2, and the suit code infor- 
mation 1106 recorded in an invisible state underthe nor- 

15 mal usage conditions the same as the identification 
code 110. The suit code information 1 1 06 may be pro- 
vided at the same place as the identification code 110, 
or included in the identification code 110. 
[0088] The design information 1 3J is the image infor- 

20 mation possessed by the design itself on the reverse 
side of the playing card 10. 

[First Inspection Apparatus] 

25 [0089] Fig. 6 is a general side view drawing showing 
the first embodiment of the inspection apparatus. Fig. 7 
is a general plane drawing of the inspection apparatus 
of Fig. 6. The inspection apparatus 1 indicated in Fig. 6 
and Fig. 7 is designed as an apparatus to inspect the 

30 playing card 10 of the type in Fig. 3 and Fig. 4. 

[0090] The inspection apparatus 1 forthe playing card 
has a card set table 1 4 for placing a bundle 1 00 of the 
playing cards 1 0 which is the subject of the inspection, 
and a carrying out roller 1 5 for send outthe playing cards 

35 one by one from the bottom of the card bundle. The play- 
ing card 1 0 which is the subject of inspection is set on 
the card set table 1 4 with its front side, on which the suit 
and rank are indicated and the identification code is 
printed, on top. 

40 [0091] Also, the inspection apparatus 1 has carrying 
rollers 1 6 and 1 7 provided with an appropriate space for 
carrying the playing card 1 0 sent out from the card set 
table 14, an ultraviolet lamp 19 for irradiating ultraviolet 
light (black light) onto the identification code recording 

45 section 11 of the playing card 10 provided above be- 
tween the carrying roller 16 and the carrying roller 17, 
an ultraviolet light sensor 20 for producing readout data 
by reading the bar code 110 emitting color upon irradi- 
ation with ultraviolet light, provided between the ultravi- 

50 olet lamps 1 9, a CCD camera 21 for producing readout 
data by reading the suit indication of the playing card 
10, and a CCD camera 22 for reading out the form of 
design of the playing card 12, provided below between 
the carrying roller 1 6 and the carrying roller 1 7. 

55 [0092] The above ultraviolet light sensor 20 may be 
used as the CCD camera for photographing the identi- 
fication code device irradiated with ultraviolet light by the 
ultraviolet lamp 1 9. The ultraviolet light sensor 20 is suit- 
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able for readout when the identification code is a bar 
code as stated above, and on the other hand, the CCD 
camera is suitable for reading the above identification 
codes when they are printed in the form of numerical 
figures or marks using the above described special ink. 
[0093] The playing card 10 carried out from the card 
set table 14 by the carrying out roller 15, is carried by 
the carrying roller 1 6 to a position opposite to the ultra- 
violet light sensor 20, etc. the ultraviolet light sensor 20, 
CCD camera 21 and CCD camera 22 read out the pre- 
scribed portion of the playing card at an appropriate tim- 
ing. 

[0094] Furthermore, for the purpose of picking out an 
abnormal card, the inspection apparatus 1 has a sorting 
piece 24 which rotates up and down to switch the direc- 
tion in which the normal cards and an abnormal card 
advance, a rotary solenoid 25 which rotatably drives the 
sorting piece 24, a normal card stacker 27 for stacking 
the normal cards, and an abnormal card stacker 28 for 
stacking any abnormal cards. Holes 32 and 33 through 
which a finger can be inserted out are provided so as to 
be able to easily take out the playing cards 10 on the 
normal card stacker 27 and abnormal card stacker 28, 
respectively. 

[0095] The inspection apparatus 1 also has a control 
device 31 for executing various processes such as judg- 
ing distinction of the normal card and abnormal card by 
storing the readout data produced by the ultraviolet light 
sensor 20, CCD camera 21 and CCD camera 22. The 
control device 31 comprises a computer, and has a 
memory determination unit 29 and a monitor 30 for re- 
porting the determination result from a memory deter- 
mination unit 29. The monitor 30 is an operation panel 
of the touch panel type, having a function of receiving 
input from the operator. 

[0096] Fig. 8 is a block diagram representing the func- 
tional structure of the inspection apparatus 1. The in- 
spection apparatus 1 has a control unit 31, a pick out 
unit 50, a readout unit 60, and a carrying unit 70. The 
pick out unit corresponds to the sorting piece 24, the 
rotary solenoid 25, the normal card stacker 27 and the 
abnormal card stacker 28 in Fig. 6 and Fig. 7, and as- 
sumes the function of being able to specify the playing 
card to be picked out as the abnormal card. 
[0097] The readout unit 60 corresponding to the ultra- 
violet light sensor 20 and the CCD cameras 21 and 22, 
and reads out a specific place of the playing card 1 0 and 
assumes the function of producing and sending the read 
out data to the control unit 31 . Concretely, at the readout 
unit 60, the identification code readout data is produced 
when the ultraviolet light sensor 20 reads out the iden- 
tification code, the suit readout data is produced from 
the reading out of suit indication by the CCD camera 21 , 
and the design readout data is produced from the read- 
ing out of the design by CCD camera 22. 
[0098] The carrying unit 70 corresponds to the carry- 
ing out roller 15, carrying rollers 16 and 17, and their 
driving motors, and assumes thefunction of carrying the 



playing cards 1 0 set on the card set table 1 4 to readout 
the identification code, etc. one by one in an orderly 
manner 

[0099] The pick out unit 50, the readout unit 60 and 
5 the carrying unit 70 are electrically connected to the con- 
trol unit 31 , and are controlled by the control device. 
[0100] The control unit 31 has a memory determina- 
tion unit 290 and an input and output unit 300. The mem- 
ory determination unit 290 corresponds to the determi- 
ne nation unit 29. The memory determination unit 290 is 
further divided into a memory unit and a determination 
unit 292. The memory unit 291 has the normal identifi- 
cation code memory unit 2911 for storing the normal 
identification code as a standard code, a reference de- 
15 sign data memory unit291 2 for storing the reference de- 
sign data which constitutes standard design image data, 
and a reference suit data memory unit 2913 for storing 
suit image data to be criteria as a reference suit data for 
all suits and ranks. 
20 [0101] The determination unit 292 has an identifica- 
tion code determination unit 2921 which determines 
whether or not the playing card 10 is normal or abnormal 
by comparing the identification code readout data pro- 
duced by and sent from the ultraviolet light sensor 20 of 
25 the readout unit 60 with the normal identification code 
stored in the normal identification code memory unit 
2911, a design determination unit 2922 which deter- 
mines whether or not the playing card 10 is normal or 
abnormal by comparing the design readout data pro- 
30 duced by and sent from the CCD camera 22 of the rea- 
dout unit 60 with the reference design data stored in the 
reference design data memory unit 291 2, and a suit de- 
termination unit 2923 which specifies the suit of the play- 
ing card 10 which is readout by collating the suit readout 
35 data produced by and sent from the CCD camera 21 of 
the readout unit 60 with the reference suit data stored 
in the reference suit data memory unit 2913. 
[0102] The determination unit 292 performs a process 
of recognizing the identification code read out by ana- 
40 lyzing each item of readout data sent from the readout 
unit 60. If an image to be determined as the identification 
code by the ultraviolet light sensor 20 is not detected, 
the determination unit 292 recognizes that the identifi- 
cation code represents an error (error code). That is to 
45 say, in the case where a playing card which does not 
have the identification code (a card brought in from out- 
side) or a playing card whose identification is damaged 
is read out by the readout unit 60, it is recognized as an 
error code. This error code does not match any identifi- 
50 cation codes presently used. 

[0103] The input and output unit 300 corresponds to 
the monitor 30 which is also an operation panel of the 
touch panel type, and functionally includes the output 
unit 301 and the input unit 302. The output unit 301 dis- 
55 plays the inspection result or a button, etc. as the touch 
panel, and the input device accepts the input from the 
operator corresponding to the output content from the 
output unit 301 . In this specification, the monitor 30 may 
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be called an "operation panel 30". 
[First Inspection Process] 

[0104] Fig. 9 is a flow chart of the First Inspection 
Process (the inspection process 1) for inspecting a bun- 
dle 100 of a plurality of playing cards 10 using the in- 
spection apparatus 1. In the inspection process 1, first 
of all, the normal identification code is specified (step 
S1), and it is determined whether or not each playing 
card is normal or abnormal based on the normal deter- 
mination code specified in the step S1 (step S2) on the 
plurality of playing cards subject to inspection, and the 
determination result thereof is reported (step S3). A 
group determined as abnormal may be abandoned and 
a group determined as normal may be reused. 
[0105] The inspection process 1 is explained hereaf- 
ter as a process of inspecting playing cards of four mixed 
up decks as a group. 

[0106] The normal identification code specified in the 
step S1 is stored in the normal identification code mem- 
ory device 291 1 . Here, only one identification code may 
be given to a group consisting of four decks of playing 
cards, or different identification codes may be given to 
each of the four decks. In the former case, there is only 
one normal identification code specified, while in the lat- 
ter case, four normal identification codes are specified. 
[01 07] As there are various modes for the process of 
specifying the normal identification code in step S1 and 
making the determination in step S2, these will now be 
explained in order. 

[First Embodiment of the First Inspection Process] 

[0108] First of all, in the first embodiment the identi- 
fication code 1 1 0 is readout respectively from a plurality 
of playing cards 10subjectto inspection, and the normal 
identification code that exists in the greatest number is 
specified. Then, the identification code 110 is read out 
again from the plurality of playing cards 10 and by de- 
termining whether or not it matches with the normal 
identification code specified previously, the determina- 
tion is made as to whether each of playing cards 10 is 
normal or abnormal. 

[0109] Fig. 1 0 is a flow chart of the normal identifica- 
tion code specifying process (normal identification code 
specifying process 1) in the first embodiment, Fig. 11 is 
a flow chart of the determination process in the first em- 
bodiment, and Fig. 12 is an example of display on the 
monitor 30 in mode 1 . 

[0110] In the normal identification code specifying 
process 1 , first of all, the operator sets the bundle 1 00 
of four decks of playing cards subject to inspection on 
the card set table 14 (step S111). Then, by pressing the 
readout determination start button 303 on the operation 
panel 30, readout start is instructed (step 11 2). The con- 
trol device 31 which received the instruction from the 
input device 302 then drives the carrying out roller 15 



as the carrying device 70, and the carrying rollers 16 
and 17 (step 113). The playing cards 10 are then sent 
out one by one from the bundle 100 of playing cards 
which are set up. Simultaneously with the startup of this 

5 roller drive, the ultraviolet lamp 1 9 is turned on. At that 
time, the sorting piece 24 is always facing upward, and 
the playing cards carried to the carrying roller 1 7 are all 
stacked in the normal card stacker 27. 
[0111] The control device 31 stores the identification 

10 code read out from the carried playing card 10 in the 
memory device 291 (step S1 14). Here, as the ultraviolet 
lamp is on, the ink of the identification code develops 
the color and the identification code may be read out by 
using the ultraviolet light sensor 20. 

15 [0112] Next, whether or not the read out has been 
made for all four decks of playing cards is determined 
(step S115). When it is not completely finished (No in 
step 115), the processing returns to step 11 4 in order to 
readout and store the identification code on the next 

20 card. When the readout for all cards is finished (Yes in 
step S115), the most common code among the stored 
identification codes is specified as the normal identifica- 
tion code, and by storing it in the normal identification 
code memory device 291 1 (step S1 1 7), the normal iden- 

25 tification code specifying process is finished. 

[01 1 3] When the identification codes on all four decks 
are the same, only one common identification code is 
specified as the normal identification code. On the other 
hand, if the identification codes for each of the four 

30 decks is different, the codes are specified as normal 
identification codes from the most common to the least 
common of the numbers of readout. 
[0114] In the determination process 1, the operator 
first of all resets the bundle 1 00 of playing cards stacked 

35 in the stacker 27 by the normal identification code spec- 
ifying process 1 (step S211). Next, by pressing the ab- 
normal card pick out start button 304 of the operation 
panel 30, the operator instructs start (step S212). In re- 
sponding to this start up instruction, the carrying out roll- 

40 er 15 and the carrying rollers 16 and 17 are operated 
(step S21 3). Simultaneously with the start up of the roller 
operation, the ultraviolet lamp 19 is turned on. At this 
point in time, the sorting piece is facing upward, and a 
playing card carried to the carrying roller 17 is carried 

45 to the normal card stacker 27. 

[0115] The readout device 60 respectively reads the 
identification code, suit indication and design from the 
playing cards 10 to be carried one by one, to produce 
respective readout data. The determination device 292 

50 carries out comparison using the identification code de- 
termination device 2921 , the identification code readout 
data and the normal identification code stored in the nor- 
mal identification memory device 291 (step S214). 
[01 1 6] It is then determined whether the identification 

55 code readout data and the normal identification code 
match or not (step S215), and in the case of not match- 
ing (No in step S21 5), the rotary solenoid 25 is driven to 
lead the playing card to the abnormal card stacker 28 
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(step S21 6). Then, whether or not the inspection is fin- 
ished for all playing cards is determined (step S217). 
Here, using a sensor, not illustrated, provided on the 
card set table 1 4 of the inspection apparatus 1 , whether 
or not the inspection is finished for all playing cards is 
determined depending on whether or not there is a play- 
ing card remaining on the card settable 1 4. For any card 
not having the identification code, the identification code 
readout data is recognized as an error code, and the 
result is always No at the step S215 and the rotary so- 
lenoid starts to operate (step S216). 
[0117] On the other hand, if the card is determined to 
be matched atthestepS215,thatis, the card is a normal 
playing card (Yes in step S215), it is determined whether 
or not all cards are finished without operating the rotary 
solenoid 25 (step S21 7). When all cards are determined 
to be finished (Yes in step S217), the operation of the 
carrying out roller 15 and the carrying rollers 16 and 17 
is stopped (step S218) and the determination process 
is finished. On the other hand, when all cards are not 
finished (No in step 21 6), processing returns to the step 
S214 and the readout and comparison processes are 
carried out on the next playing card. 
[0118] In this determination process, in parallel with 
the determination of the abnormal playing card, group 
information, manufacturing date information, manufac- 
turer information, casino information, and manufactur- 
ing lot information contained in the readout identification 
code are analyzed and displayed on the monitor 30. Al- 
so, the suit code, suit indication, and design are readout 
and the result is displayed on the monitor 30. 
[0119] For such processing, the monitor 30 has the 
above stated readout determination start button 303 and 
the abnormal playing card pick out start button 304, the 
readout data display device 305 for reporting and dis- 
playing what is the read out code or information, and the 
suit displaying device 306 for displaying the suit and 
number of cards of the read out playing cards 10. 
[0120] The suit display device 306 displays spades in 
the S row, diamonds in the D row, clubs in the C row, 
hearts in the H row, and jokers in the N row, and the 
upper row of A - K indicates the rank. Each segment of 
the suit display device 306 respectively displays the 
number of cards read out based on the suit readout data 
produced by reading the suit display. The example of 
Fig. 12 is the display when inspection is performed on 
one deck as one group, and J of H is indicated as 2, 
showing the abnormal condition that there is one too 
many J of H. Also, the K of H is indicated O, showing 
the abnormal condition that the K of H is missing. The 
existence of an abnormal condition is reported at two 
places by changing color and blinking light with sound. 
When the inspection is performed on four decks of play- 
ing cards, 4 is displayed for the normal condition, and 
the condition displaying 3 or 5 is an abnormal condition. 
[0121] A code displaying button is further provided on 
the monitor 30, and by pressing the code display button, 
an image displaying the content of the identification 



code and abnormal code is displayed, and the content 
of the abnormal code may also display the suit of a play- 
ing card. In doing so, the group to which the abnormal 
playing card should originally belong is specified and by 
5 returning the playing card to the group in which it should 
belong, it is possible to reuse the playing cards as a nor- 
mal group. 

[0122] As stated above, at the step S21 4, by compar- 
ing the identification code it is determined whether or 

10 notthecard is a normal playing card or a abnormal play- 
ing card, but in parallel with this determination, determi- 
nation may be made by the design. In such a case, the 
design readout device 60 compares the design readout 
data produced by the CCD camera 22 with the reference 

15 design data stored in the reference design data memory 
device 2912 by the design determination device 2922, 
and determines whether or not both match. If the two do 
not match, the playing card is led to the abnormal card 
stacker 28 by operating the rotary solenoid. 

20 

[Second Embodiment of the First Inspection Process] 

[0123] In the first embodiment, the normal identifica- 
tion code is specified by a so-called majority decision, 
25 but in the second embodiment the normal identification 
code is specified by read out of the sample card. At least 
one sample card is prepared for a group constituting one 
deck or a plurality of decks. In the case where a group 
is constituted by a plurality of decks, when each deck 
30 has a different identification code, a sample card is pre- 
pared for each deck, while if the identification code of 
each deck constituting a group is common, only one 
sample card is prepared. The sample card is not used 
in a normal card game but used in this inspection proc- 
35 ess to specify the normal identification code. 

[0124] Fig. 13 is a flow chart of the normal identifica- 
tion code specifying process in the second embodiment 
(normal identification code specifying process 2). Also, 
Fig. 14 is a display example of the monitor 30 in thesec- 
40 ond embodiment. 

[0125] In the normal identification code specifying 
process 2, only a sample card is set at first in the card 
setting table 14 (step S121). At that time, when the nor- 
mal identification card is different on each of the four 
45 decks, their 4 sample cards are set. Then, when the op- 
erator instructs start-up by pressing the sample readout 
start button 307 of the operation panel 30 (step S122), 
the operator starts the operation of a roller (step S123), 
and reads and stores (step S1 24) the identification code 
50 of the sample card. At that time, the ultraviolet lamp 1 9 
is turned on. 

[01 26] When there are a plurality of sample cards, that 
is, the identification code differs for each of the four 
decks, the readout and storage on the sample card are 
55 repeated (No in step S125). After readout of all sample 
cards is finished (Yes in step 125), the operation of the 
roller is stopped (step S126) and the normal identifica- 
tion code specifying process is finished. 
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[0127] The determination process is conducted simi- 
larly to the determination process 1 depicted in Fig. 11 . 
The start instruction of the step S21 2 in made by press- 
ing the determination process start button 308 of Fig. 
1 4. Also, the result of the determination is text displayed 
on the result display device 309. 

[Third Embodiment of the First Inspection Process] 

[0128] In the third embodiment, the normal identifica- 
tion code is specified by the manual input of the opera- 
tor. The identification code representing each deck or 
the identification code representing a group of four 
decks is indicated on the case for containing a bundle 
of playing cards, and the operator is able to learn the 
identification code corresponding to that group by ob- 
serving that indication. 

[0129] Fig. 15 is a flow chart of the normal identifica- 
tion code specifying process (normal identification code 
specifying process 3) in the third embodiment. Fig. 16 
is a display example of the monitor 30 in the third em- 
bodiment. In the normal identification code specifying 
process 3, the operator inputs the normal identification 
code using the ten-key 31 0, and presses the set button 
311 (step S131). In this way, the normal identification 
code is specified, and next, the determination process 
is carried out, similarly to the determination process 1 . 
[0130] Here, in the determination process in the third 
embodiment, atthestep S212, the operator instructs the 
start by pressing the start button 312 displayed on the 
monitor 30. In the third embodiment, the result of deter- 
mination is text displayed on the result display device 
313 similar to the second embodiment. 

[Fourth embodiment of the First Inspection Process] 

[0131] In the fourth embodiment, when it is deter- 
mined that there is an abnormal card in the determina- 
tion process, the operation of the roller is stopped at that 
point in time and the readout of the card thereafter is 
suspended. 

[0132] For a casino adopting a policy of disposing of 
all of a plurality of playing cards when an abnormal card 
is included in the plurality of playing cards subject to in- 
spection, if the inspection is stopped at the point in time 
when the existence of the abnormal card is revealed, 
the inspection process may be performed in a shorter 
period of time. 

[0133] After the inspection is stopped due to the ex- 
istence of an abnormal card, the abnormal card is re- 
moved and the inspection process may be resumed on 
the remaining playing cards which have not been in- 
spected. By repeating this operation, all abnormal cards 
may be removed from the plurality of playing cards sub- 
jected to inspection. 

[0134] Fig. 17 is a flow chart of the determination proc- 
ess (determination process 2) in the fourth embodiment. 
In the fourth embodiment, the identification is specified 



by the normal identification code specifying process in 
the above first embodiment through the third embodi- 
ment, or other normal identification code specifying 
processes. In the determination process 2, the process 

5 from setting the card atthe step S221 until the step S227 
finishing the determination process without an abnormal 
playing card, is the same as the process of the step S211 
to the step S21 7 of the determination process 1 depicted 
in Fig. 11 , and the explanation thereof is omitted. 

10 [0135] In the determination process 2, if the read out 
identification code and normal identification code do not 
match (No in step S225), the operation of the carrying 
out roller 15 and carrying roller 16 and 17 are stopped 
(step S227) and the determination process is finished. 

15 

[Fifth Embodiment of the First Inspection Process] 

[0136] In the fifth embodiment, in a plurality of playing 
cards subjected to the inspection, the identification code 
20 read from the first playing card (first identification code) 
is deemed the normal identification card, and for the 
second playing card or thereafter, normal or abnormal 
is determined by whether or not the first identification 
code and such identification codes match. 
25 [0137] The read out result of the identification code is 
displayed on the monitor 30 from time to time in relation 
to the suit of that playing card. In doing so, it can be 
specified which suit of playing card is normal and which 
suit of playing card is abnormal. 
30 [0138] Fig. 18 is a flow chart of the normal identifica- 
tion code specifying process (normal identification spec- 
ifying process 4) in the fifth embodiment. Fig. 19 is a 
flow chart of the determination process (determination 
process 3) in the fifth embodiment. Fig. 20 is a display 
35 example of the monitor 30 in the fifth embodiment. 
[0139] In the normal identification code specifying 
process 4, the operator at first sets a bundle 100 of a 
plurality of playing cards subjected to the inspection on 
the card set table 14 (step S141). Then, start-up is in- 
40 structed by pressing the start button 314 on the opera- 
tion panel 30 (step S142). As a result, the operation of 
the roller commences (step S143). The ultraviolet lamp 
is turned on at the same time. Then, the playing card 1 0 
at the bottom of the bundle 1 00 of playing cards is car- 
45 ried out, and the identification code, suit indication and 
design are respectively read out. The read out identifi- 
cation code is stored as the normal identification code 
in the normal identification code memory device 2911 
(step S144). Using the suit indication read out at that 
50 time, the suit is determined by the suit determination de- 
vice 2923 and the content of display of the monitor 30 
is renewed. 

[0140] After that, without stopping the operation of the 
roller, the determination process for the following play- 
55 jng card is commenced. In the determination process 3. 
the identification code of the playing card is read out and 
compared with the normal identification code stored in 
the normal identification code memory device 2911 
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(step S231), and matching/not matching is determined. 
Then, the numerical figure of the segment correspond- 
ing to the suit determined by the suit determination de- 
vice 2923 based on the readout of the suit display is in- 
cremented (step S232). At that time, if the read out iden- 
tification code and the normal identification code do not 
match, the color of the numerical figure of the segment 
is changed or made to blink. 

[0141] Then, whether or not the determination is fin- 
ished is judged (step S233), and when finished (Yes in 
step S233), the operation of the roller is stopped (step 
S234) and the determination process is finished. If all of 
the determinations are not finished (No in step 5233), 
the step S231 and step S232 are repeated. 
[0142] Afterthe determination process is finished, the 
result is displayed on the result display device 313 of 
the operation panel. 

[0143] When four decks have respectively different 
identification codes, the identification codes of the first 
four playing cards are not made to be the normal iden- 
tification code directly, and the identification code rec- 
ognized first is specified as the normal identification 
code. Thereafter, when an identification code different 
from the specified identification code is read out, they 
are specified sequentially as normal identification 
codes. This procedure is performed until there are four 
normal identification codes. 

[Variation for the Fifth Embodiment] 

[0144] In the above described the fifth embodiment, 
the card to be readout at first, that is, the card which is 
set at the bottom on the card set table 14, may be the 
sample card. When four decks respectively have differ- 
ent identification codes, the first four cards (4 cards from 
the bottom) may be the sample cards. 

[Second Inspection Process] 

[0145] In the first inspection process, afterthe normal 
identification code is specified at first, by determining 
whether or not the identification code read out from the 
playing card subjected to the inspection matches its nor- 
mal identification code, it is determined whether the 
playing card is normal or abnormal. On the other hand, 
in the second inspection process, without determining 
the normal identification code as the standard, whether 
or not an abnormal card is included in a plurality of play- 
ing cards subjected to the inspection is determined by 
relative comparison. In this second inspection process, 
the identification code is common in a group comprising 
a plurality of decks. 

[0146] Fig. 21 is a flow chart of the second inspection 
process (inspection process 2). In the inspection proc- 
ess 2, the operator atfirst sets a plurality of playing cards 
to be inspected on the card set table 14 (step S11). 
Then, commencement is instructed using the operation 
panel (stepS12) to commencethe operation of the roller 



(step S13). The inspection apparatus first reads the 
identification code on the first playing card (step 314) 
and stores it (step S15). 

[01 47] Then , the inspection apparatus reads the iden- 

5 tification code of the next playing card (step S16), and 
determines whether or not it matches the identification 
code stored before (step S17). If it does not match (No 
in step S1 7), it reports to that effect (step S1 8) and the 
roller is stopped (step S21). In case of matching, it de- 

10 termines whether or not the inspection is finished for all 
of the playing cards (step S19) ; and if not finished (No 
in step S19), the identification code stored in step S15 
is updated to the identification code read by step S16 
(step S20) and the identification code of the next playing 

15 card is read out (step S16). 

[0148] By repeating the renewal of readout, determi- 
nation and storage, it is determined whether or not all 
identification codes match on a plurality of playing cards 
subjected to the inspection. If the inspection is finished 

20 for all playing cards at step S19 (Yes in step S19), the 
roller is stopped (step S21) and the inspection process 
is finished. 

[Second Inspection Apparatus] 

25 

[0149] Fig. 22 is a general side view drawing showing 
the second embodiment of the inspection apparatus. 
With the playing card inspection apparatus 2, the carry- 
ing out belt 34 is provided slantingly in place of the car- 
30 rying out roller 15, carrying roller 1 6 and 1 7 of the playing 
card inspection apparatus 1 . In the second embodiment, 
there is no CCD camera for reading the suit or CCD 
camera for reading out the design of the playing card 
1 0. Furthermore, there is no sorting piece or rotary so- 
35 lenoid for picking out an abnormal card. By adopting 
such a structure, the miniaturization of the apparatus 
may be accomplished. 

[0150] The bundle of playing cards 1 00 placed on the 
carrying out belt 34 hits the wall member 35 by its own 
40 weight because of the slant of the carrying out belt 34. 
There is a space between the lower end of the wall mem- 
ber 35 and the carrying out belt 34sufficientforone play- 
ing card to go through, and the bottom card of the bundle 
100 of playing card 10 is carried to a position opposite 
45 to the ultraviolet light sensor 20 by the revolution of the 
carrying out belt 34. The playing card 1 0 detaches from 
the carrying out belt 34 as it is further carried out by the 
carrying out belt 34 and dropped down to the stacker 
36. In thesecond embodiment, the inspection apparatus 
50 has the control device 31 including the memory deter- 
mination unit 29, the monitor 30, and the ultraviolet lamp 
1 9 similar to the first embodiment. 



[0151] The third inspection apparatus is an inspection 
apparatus of the type having 2 sets of carrying roller 
pairs to maintain and carry the playing card at the time 
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of readout of the identification code, etc. 
[0152] Fig. 23 is a general side view showing the third 
embodiment of the inspection apparatus. The inspec- 
tion apparatus 3 covered by the third embodiment has 
the card set table 1 4 to set the bundle of playing cards 
subjected to 100 inspection, the wall member 35 and 
the carrying out roller 15. In the third embodiment, the 
playing card 1 0 subjected to inspection is set on the card 
settable 14 with the side on which the identification code 
is printed facing down. 

[0153] The upper side of the card set table 14 is 
curved to guide the playing card 1 0 toward the carrying 
out roller 1 5 so that the bundle of playing cards 1 00 hits 
the wall member 35. The carrying out roller 15 is used 
alone, and operated to revolve in a direction of the arrow 
in the drawing to carry out the bottom playing card of 
bundle of playing cards 100. 

[0154] At the upper part of the carrying out roller 15, 
a freely movable steel ball weight 13 is provided at a 
fixed position. The lowest playing card on the card set 
table 14 is pressed down against the carrying out roller 
15 by the steel ball weight 13. As a result, the playing 
cards 1 0 are reliably carried out one by one. Moreover, 
in the inspection apparatus 3, the playing card 10 sub- 
jected to inspection is set with its reverse side, that is, 
the side on which the design is printed, facing upward. 
[0155] The inspection apparatus 3 further has the car- 
rying rollers 16 and 17 provided with a prescribed dis- 
tance in between, and the ultraviolet lamp, CCD camera 
20 and the mirror 38 are provided below the two carrying 
rollers. The carrying roller pair 1 6 and carrying roller pair 
17 are rollers which carry the playing card while main- 
taining the playing card at the time the identification 
code, etc. of the playing card 1 0 are read. On the upper 
side of the carrying roller pair 1 6 and 1 7, the CCD cam- 
era 38 is provided to read the design on the reverse side 
of the playing card 10, and to read the suit display on 
the surface of playing card 1 0 by using the mirror 38. 
[0156] The playing cards 10 are carried out one by 
one by the carrying out roller 15, in an orderly manner 
to a position opposite to the CCD camera 20 and CCD 
camera 37. The CCD camera 20 and CCD camera 37 
perform sensing at an appropriate timing according to 
the carrying out of the playing cards 10. 
[0157] In the inspection apparatus 3, the CCD camera 
37 directly reads out the design and also reads out the 
suit display on the front side by using the mirror 38, so 
that simplification and miniaturization of the apparatus 
can be contemplated compared with the first embodi- 
ment that is provided with two CCD cameras for reading 
each of them. 

[0158] The inspection apparatus 3 also has the stack- 
er 36 for stacking the playing card for which inspection 
is finished, and the motor 39 for moving the stacker 36 
up and down according to the number of playing cards 
1 0 stacked on the stacker 36. Also, similar to the inspec- 
tion apparatuses 1 and 2, the inspection apparatus 3 
has the control device 31 including the memory deter- 



mination unit 29 and monitor 30. 

[Fourth Inspection Apparatus (1 roller pair type)] 

5 [0159] Whereas the third inspection apparatus is pro- 
vided with two groups of carrying roller pairs, the fourth 
inspection apparatus is provided with one carrying roller 
pair, and reads out the identification code from the play- 
ing card held in that one carrying roller pair. 
10 [0160] Fig. 24 is a general side view drawing showing 
the fourth embodiment of the inspection apparatus. The 
inspection apparatus 4 covered by the fourth embodi- 
ment has, similar to the inspection apparatus 3, the card 
settable 14 to set the bundle of playing cards 100 sub- 
's ject to inspection, the wall member 35 and the carrying 
out roller 15. In the fourth embodiment, the playing card 
1 0 subject to inspection is set on the card set table 1 4 
with the side on which the identification code is printed 
facing up. 

20 [0161] The carrying roller 1 6 is provided at the end of 
a carrying route of the carrying out roller 15. In the in- 
spection apparatus 4, there is no carrying roller corre- 
sponding to the carrying roller 1 7 of the inspection ap- 
paratus 3. That is to say, the identification code, etc. are 
25 read out under the condition where the playing card is 
held only by the carrying roller 1 6. In the inspection ap- 
paratus 4, the ultraviolet lamp 19 is provided between 
both rollers to irradiate the ultraviolet light to the portion 
of the playing card 1 0 which has not yet passed the car- 
30 rying roller 16. 

[0162] Further, in the inspection apparatus 4, the mir- 
ror38 is provided to reflect the bottom side of the playing 
card 1 0 toward the CCD camera 40. Therefore, the CCD 
camera 40 is able to read all of the identification codes 
35 1 o, suit display and design of the playing card 1 0 while 
supported only by the carrying roller 1 6. The CCD cam- 
era 40 directly senses the identification code and suit 
display of the playing card held on a cantilever by the 
carrying roller 1 6 and the bottom side design is sensed 
40 by the image reflected by the mirror 38. 

[0163] The structure of the stacker 36 and motor 39 
is same as the inspection apparatus 3. Also, the point 
of having the structure of the control device including 
the memory determination device 29 and monitor 30 is 
45 the same as the inspection apparatus 3. 

[0164] In the above described embodiments, it is ex- 
plained that the identification code is given inherently to 
each deck, butthe present invention is not limited to this. 
The identification code may be given, for example, in- 
50 herently to each of the playing cards. In such a case, at 
the time of inspecting four decks of playing cards, the 
inspection apparatus may recognize the code of 21 3 (53 
cards x 4 decks) as the normal identification code, that 
is, the identification code possessed by the normal play- 
55 jng cards constituting the prescribed group. 

[0165] The inspection apparatus explained in the 
above embodiments may be incorporated into a shuf- 
fling apparatus for shuffling the playing cards at each 
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corner of the casino. Many shuffling apparatuses are 
provided with a mechanism for moving the playing cards 
one by one. The inspection apparatus incorporated in a 
shuffling apparatus reads out the identification code 
and, when necessary, other information from the playing 
cards moved by the carrying mechanism of this shuffling 
apparatus. According to this embodiment, the card mov- 
ing mechanism of the shuffling apparatus is used not 
onlyforshuffling but also forcarrying out inspection. Ac- 
cordingly, the inspection apparatus may be offered at a 
lower price. Furthermore, with this embodiment, the in- 
spection may be carried out while a game is in progress, 
the reliability of the game is improved, and the pace of 
a game is increased. Also, when inspecting the cards in 
front of guests, it is natural for guests to want to learn 
the nature of an abnormality if there was any abnormal- 
ity, and it can accommodate this demand. At the very 
least, a losing guest cannot accept the result of a game 
in which foul play was committed by mingling an abnor- 
mal card. Depending on the nature of a game, which 
guest holds what suit is recognized by game players, a 
leader or onlookers during the game. Therefore, by 
specifying the suit of the abnormal card, it may be pos- 
sible to specify to which guest the card was dealt. 
[0166] The inspection technique of the playing card 
explained above is not only to discover an illicit act per- 
formed in a casino but also to contribute to specifying a 
dishonest player by concurrently using a monitor cam- 
era, etc. For example, it specifies at which table a group 
containing the abnormal card is used, and from the im- 
age take by the monitor camera set at that table, the 
dishonest player can be specified by discovering who is 
handling the abnormal card. 

[Additional Note] 

[0167] A summary of the inspection technique will be 
given as an additional note hereafter. As is clear from 
the above explanation, the technique mentioned here- 
after corresponds to the working forms explained up to 
now. Also, Fig. 25 to Fig. 27 inclusive correspond to the 
following inspection techniques. 

1 . (Fig. 25) With this inspection technique, the iden- 
tification code of the playing card provided on the 
front side of the playing card itself is read out and 
stored by the playing card determination apparatus 
having the readout means (identification code rea- 
dout device) and the memory determination device 
and reporting device. Its identification code is a 
code indicating the playing cards constituting one 
group (comprising one or a plurality of decks), which 
can be read out by the readout means such as the 
light sensor, magnetic sensor or camera, and also, 
the group code invisibleto the naked eye under nor- 
mal usage conditions. The identification consists, 
for example, of numerical figures, marks, barcodes, 
etc. When all read out identification codes are 



matched, the group is determined to be a normal 
group, and when there is a code different from the 
identification code which has been read or to be 
read (including unreadable, no barcode, etc.), the 

5 group is determined to be an abnormal code. 
Whether one read out group is the normal group or 
an abnormal group is reported by the reporting 
means. For example, the normal group or normal 
card is reused, and an abnormal group or abnormal 

10 card is disposed of. 

2. (Fig. 26) Preferably, the identification code read 
at first is the first identification code. If this first iden- 
tification code and the identification code read sub- 
's sequently are all matched, the group is determined 

to be a normal group. On the other hand, if, in the 
identification code read orto be read, there is a code 
different from the first identification code (including 
unreadable, no bar code, etc.), the group is deter- 
ge mined to be an abnormal group. 

There is a possibility that the first identification 
code is abnormal. Typically, a case where an abnor- 
mal code is read first. In that case, the identification 
codes which do not match are readout continuously. 
25 If the first identification code is abnormal, that group 
is determined to be an abnormal code. 

3. (Fig. 27) Preferably, after the identification codes 
of all cards are read and stored, the many identifi- 

30 cation codes are specified as the normal identifica- 
tion code. If there is an abnormal code differentfrom 
this normal identification code (including no identi- 
fication code or unreadable code), or a missing card 
or an extra card is detected, the reporting means 
35 reports that there is an abnormality in the playing 
cards constituting the one group. 

[0168] Preferably, the playing card determination ap- 
paratus has the suit determination means for determin- 
40 ing the suit of playing cards. The result of readout of the 
suit is added to the content of the readout memory for 
the identification code. The reporting device is a monitor 
for reporting the suit of the abnormal card. 
[0169] Preferably, the identification code is printed us- 
45 ing ink which develops color or emits light when special 
light such as ultraviolet light is irradiated on the playing 
card, or using ink which develops color (or emits light) 
when irradiated by the specific light and when the effect 
of the specific ray is gone, becomes invisible to the na- 
50 ked eye. 

[0170] Preferably, the identification code is a bar 
code. Also, the identification code comprises the group 
code and manufacturing date code. Further, the identi- 
fication code is added with the casino code. 

55 

Industrial Applicability 

[0171] The present invention is suitably utilized in the 
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casino business world. Concretely, the present inven- 
tion relates to technology for discovering in a casino an 
abnormal playing card mixed in with genuine playing 
cards for illicit purposes. 



Claims 

1 . An inspection apparatus for inspecting a plurality of 
playing cards, comprising; 

a code readout device configured to produce 
readout data by reading an identification code pro- 
vided on a playing card, the identification code rep- 
resenting that the playing card is a member of a pre- 
scribed group; and 

a determination device for determining, based 
on the readout data, that an abnormal playing card 
that is not a member of the prescribed group is in- 
cluded in the plurality of playing cards. 

2. The inspection apparatus of claim 1 , wherein 

the identification code is provided on the play- 
ing card under a condition invisible to the naked eye 
under normal usage conditions. 

3. The inspection apparatus of claim 2, further com- 
prising; 

a light source fir irradiation prescribed light on 
the playing card, and wherein 

the identification code becomes readable by 
the readout device upon receiving the prescribed 
light. 

4. The inspection apparatus of claim 1, further com- 
prising; 

a reporting device for reporting the result of 
the determination by the determination device. 

5. The inspection apparatus of claim 4, further com- 
prising; 

a suit display readout device for reading out 
a suit indication of the playing card, and wherein 

the reporting device is a monitor for displaying 
the result of the determination and reporting the suit 
of an abnormal playing card by displaying suits read 
out by the suit display readout device. 

6. The inspection apparatus of claim 1 , wherein 

in the event that the code readout device can- 
not read out the identification code of any of said 
plurality of playing cards, the determination device 
determines that the abnormal playing card that 
does not constitute the prescribed group is included 
in the plurality of playing cards. 

7. The inspection apparatus of claim 1, further com- 
prising; 

a normal identification code memory device 



for storing the normal identification code corre- 
sponding to the prescribed group, and wherein 

the determination device compares the iden- 
tification code read out by the code readout device 

5 and the normal identification code stored in the nor- 
mal identification code memory device, and in the 
event that the identification and the normal identifi- 
cation code do not match, determines that an ab- 
normal playing card that does not constitute the pre- 

10 scribed group is included in the plurality of playing 
cards. 

8. The inspection apparatus of claim 7, wherein 

the memory device stores the identification 
15 code read out by the code readout device as the 
normal identification code. 

9. The inspection apparatus of claim 8, wherein 

the identification code stored as the normal 
20 identification code is the most common identifica- 
tion code readoutfrom the plurality of playing cards. 

10. The inspection apparatus of claim 8, wherein 

the identification code stored as the normal 
25 identification code is an identification code first re- 
adout from the plurality of playing cards. 

11. The inspection apparatus of claim 8, wherein 

the identification code stored as the normal 
30 identification is an identification code readoutfrom 
a sample playing card different from the plurality of 
playing cards. 

12. The inspection apparatus of claim 7, further com- 
35 prising; 

an input device for an operator to input the 
identification code, and wherein 

an identification code to be stored as the nor- 
mal identification code is the identification code in- 
40 put from the input device. 

13. The inspection apparatus of claim 7, wherein 

the prescribed group is constituted by a plu- 
rality of decks, and the plurality of decks respective- 
45 |y have different normal identification codes; and 
the determination device determines that an 
abnormal card that does not constitute the pre- 
scribed group is contained in the plurality of playing 
cards when an identification code readout by the 
50 code readout device does not match any of the 
codes. 

14. The inspection apparatus of claim 1 , wherein 

the determination device determines that an 
55 abnormal card that does not constitute the pre- 
scribed group is contained in the plurality of playing 
cards by comparing each of the identification codes 
respectively read out from the plurality of playing 
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cards with each other. 

15. The inspection apparatus of claim 1, further com- 
prising; 

an abnormal playing card pick out device for 
picking out the abnormal playing card that does not 
constitute the above prescribed group. 

16. The inspection apparatus of claim 15, wherein 

the abnormal playing card pick out device 
picks out the abnormal playing card by arranging 
the abnormal playing card for which readout by the 
readout device is finished at a different place to the 
other playing cards. 

17. The inspection apparatus of claim 15 further com- 
prising; 

a carrying device for sequentially sending the 
plurality of playing cards to the code readout device 
and the abnormal playing card pick out device picks 
out the abnormal playing card by stopping the mo- 
tion of the carrying device when an abnormal play- 
ing card is determined to be included by the deter- 
mination device. 

18. The inspection apparatus of claim 1 further com- 
prising; 

a design readout device for reading out de- 
signs indicated on the plurality of playing cards, and 
wherein 

the determination device further determines, 
based on the design read out by the design readout 
device, whether or not an abnormal playing card 
that does not constitute the prescribed group is in- 
cluded in the plurality of playing cards. 

19. The inspection apparatus of claim 1 8, further com- 
prising; 

a suit display readout device for reading out 
the suit of the playing card displayed on the side 
obverse to the side on which the design is dis- 
played, and wherein 

the code readout device, said design readout 
device and the suit indication readout device are a 
common readout device; and further comprising 

a mirror reflecting the design or said suit to- 
ward the common readout device. 

20. The inspection apparatus of claim 19, further com- 
prising; 

a stacker for stacking the plurality of playing 
cards; and 

at least one pair of rollers, and a carrying de- 
vice for carrying by the pair of rollers the playing 
cards stacked in the stacker, in order, to a position 
opposite to the single readout device, and wherein 

the mirror reflects the design or suit on the free 
edge of a playing card held at a single side by the 



pair of rollers toward the single readout device. 

21. A playing card comprising: 

an identification code representing a group to 
5 which the playing card belongs, the code being in- 
visible to the naked eye under normal condition and 
being identifiable by a prescribed identification de- 
vice. 

10 22. The playing card of claim 21 , further comprising; 

at least two of said identification codes, these 
two identification codes having point symmetry 
about the center of the playing card. 

15 23. The playing card of claim 21 , wherein 

the identification code is printed with paintthat 
becomes visible when irradiated by prescribed light. 



25. The playing card of claim 23, wherein 

the identification code is printed at a position 
not overlapping a suit indication of the playing card. 

26. The playing card of claim 21 , wherein 

the identification code includes group infor- 
mation inherent to the group and information of 
manufacturing date of the group. 

27. The playing card of claim 21 , wherein 

the identification code includes casino infor- 
mation inherent to a casino in which the playing card 
is used. 

28. An inspection method for inspecting a plurality of 
playing cards comprising; 

reading an identification code provided on a 
playing card, the code being provided on each play- 
ing card belonging to a prescribed group to repre- 
sent the group; and 

determining that an abnormal card that is not 
a member of the prescribed group is included in the 
plurality of playing cards based on the result of the 
reading. 



24. The playing card of claim 23, wherein 
20 the identification code is a bar code. 
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FIG. 22 
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FIG. 23 
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FIG. 24 
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FIG. 25 




40 



EP 1 316 341 A1 



FIG. 26 
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FIG. 27 
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